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EXPERIMENTAL SUMMARY 
D.J. GILLESPIE 
l. Clover scorch screening 
2. Bluegreen aphid screening 
3. Red legged earth mite screening 
4. Evaluation of Medicago ~ 
• 
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(l) Clover scorch: 
In spite of poor seasonal conditions, adequate levels of clover scorch 
developed in the test plots to readily identify susceptible clovers. Of 
the 333 introductions tested, 23% scored 3.0 or less indicating a high 
level of resistance. This is a higher level than the past two years but 
the introductions tested were mainly from Sardinia and this source of 
clovers has consistently contained a high proportion of resistance 
clovers in previous tests (eg. 1980 tests 12% of sardinian clovers 
scored 3.0 or less). 
Only 19% of crossbred clovers scored 3.0 or less this year. This is a 
much lower figure than in any of the past four years when the figure has 
usually been above 50%. The reason appears to be mainly due to the 
retention of lines in the breeding programme that have scored 5.0 or 
above (even up to 6.5 in a few cases). Many of these happen to have 
been retested this year and this, together with slightly more disease 
than normal (average scores about 1.0 higher than in most years), means 
that fewer crossbreds have scored 3.0 or less. In future, lines scoring 
above 5.0 will not be retained in the breeding programme and generally • 
only lines scoring less than 4.0 will be automatically included. 
(2) Bluegreen aphid: 
Two hundred and twenty four randomly selected subterranean clovers from 
all Western Mediterranean collections were tested for resistance to BGA 
in Nov/Dec of 1983. Clovers were randomly selected, since previous 
tests have been confined to clovers already selected for various 
characters such as low formononetin, acceptable maturity for southern 
Australia, good growth characteristics, etc. No true resistance had 
been found among these selected clovers and it was felt the selection 
procedures could be automatically eliminating tolerant or resistant 
clovers. 
A wide range of susceptibility was recorded among the 224 lines tested. 
Some were more susceptible than Daliak and were dead within three weeks 
of applying aphids. Twenty clovers recorded a damage score of 2.0 or 
less after four weeks aphid attack indicating only slight visual damage 
symptoms (after four weeks Daliak was dead - score 5.0). None of these 
20 clovers have been previously tested. Follow up tests have recently ' 
been completed to confirm these results, together with other 
subterranean clovers, a range of new serradella (Ornithopus) selections, 
several promising ~· polymorpha selections, and a wide range of M. murex 
varieties. In all 160 lines were tested. 
The different genera tested in this experiment differed widely in their 
susceptibility to B.G.A. (See Table 1). Eighty-six per cent of 
Ornithopus selections had a damage score of 2.0 or less indicating 
minimal visual damage. On the other hand only 15% of the medics scored 
2.0 or less. Sub clovers were intermediate in susceptibility. 
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Table 1: The susceptibility of annual legumes to Bluegreen aphid. 
GENUS & SPECIES NO. OF LINES 
TESTED 
% OF LINES SCORING 2.0 OR LESS* 
Ornithopus spp. 
Trifolium subterraneum 
Medicago ~ 
!edicago polymorpha 
22 
25 
107 
7 
86 
46 
15 
14 
* Visual damage score 0 - 5 
(3) 
0 • No visible effects 
5 • All plants dead 
Several experiments were undertaken during the year to refine the 
assessment technique for these BGA screening experiments. Early 
experiments relied on a visual damage score only. Later, plant yield 
relative to a no aphid control was recorded (as well as damage ratings) 
and results expressed as a percentage of the control weight. Problems 
arose when it was realised that control weights were varying 
independently of the plus aphid weights in a random way. (Investigation 
showed the cause was complex - slight differences in rate of emergence 
due to minor depth of sowing differences and soil characteristics, 
slight differences in seed weight in spite of screening for uniform 
size, box position, etc. Most of these differences could be overcome by 
sufficient replication but this is not feasible in a mass screening 
progranane where the aim is to look for large differences in 
susceptibility among as many varieties as possible). 
It has now been decided to drop percentage of control weight as a factor 
and to record susceptibility directly through visual damage ratings. 
Red legged earth mite: 
Results of two preliminary experiments to develop techniques for mass 
screening for RLEM resistance in subterranean clover were reported last 
year. It was intended to commence screening this year after one further 
preliminary experiment in autumn. However, due to circumstances beyond 
our control (unavailability of controlled environment space in autumn, 
lack of field RLEM populations in winter) it was not possible to carry 
out the preliminary experiment till spring. Mass screening has now been 
postponed till next year. 
This year's preliminary experiment compared the effects of RLEM on eight 
commercial subterranean clover cultivars at three different growth 
stages. (It was a refinement on some of the work undertaken last year). 
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RLEM were applied at 6 days after sowing (cotyledons 50% emerged); 13 
days (Unifoliate expanded); and 17 days (first trifoliate expanded). 
Except for the first application time mites were applied at carefully 
controlled levels approximating autumn field populations. The rate used 
was 4,200/sq metre and this was achieved by weighing field collected 
populations which contained on average 77.5% RLEM by weight (20% if the 
remainder were springtails). 
The effects of RLEM were most severe when applied 6 days after sowing. 
However, this was masked by a higher application rate of RLEM at t_his 
time (12,000/sq metre) - later applications were reduced to a rate more 
likely to be encountered in the field in autumn. 
RLEM reduced both survival and plant weight, especially at the first 
application time (see Table 2) and to a lesser extent on the one 
replication where RLEM were applied 10 days after sowing. At 13 days 
plant yield was reduced but not plant numbers, and when RLEM were 
applied 17 days after sowing there was no effect on yield or survival. 
Table 2: 
VARIETY 
Nungarin 
Dwalganup 
Daliak 
Trikkala 
Seaton Park 
Dinninup 
Woogenellup 
Karridale 
Effect of red legged earth mite on· seedling growth and survival 
(%of control weights and numbers). 
Plant 
wt. 
6 
No. 
% Of C % of C 
32 57 
43 57 
34 35 
32 66 
17 65 
32 55 
46 57 
36 61 
RLEM application time (days after sowing) 
10* 13 17 
Plant 
wt. 
No. Plant 
wt. 
No. Plant 
wt. 
No. 
% of c % of c % of c % of c % of c .% of c 
85 68 192 85 122 84 
54 89 90 114 118 98 
90 79 91 107 119 111 
62 96 83 115 95 111 
65 100 83 105 106 117 
84 90 88 106 102 97 
85 70 97 105 117 91 
85 62 82 111 104 82 
* RLEM applied at 10 days on one rep. only 
Combining reduced plant numbers and lower weight per plant, caused very 
marked reductions in total plant weight per row compared to the control 
weights (Table 3). 
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Table 3: Row yield of plants attacked by red legged earth mite expressed 
as a percentage of control row weights. 
RLEM application time (days after sowing) 
VARIET~ 6 10* 13 17 
Nungarin 18 58 97 114 
Dwalganup 25 48 102 116 
Daliak 12 71 98 133 
Trikkala 21 60 81 106 
Seaton Park 11 65 88 124 
Dinninup 18 76 93 99 
Woogenellup 26 54 101 106 
Karridale 22 69 91 86 
Average 19.1% 62.5% 94.0% 110.3% 
(4) 
Statistical analysis of these results has not yet been carried out and 
so it is not possible to say whether the yield differences with RLEM 
applied at days 13 and 17 are significant. 
Evaluation of medicago murex 
Seven small plot experiments were established in 1983 and results for 
that year have been reported previously! 
Regeneration density, nodulation, spring composition and seed yields 
were also recorded on these sites in 1984. 
Regeneration density was fairly low for most of the medics (as was 
expected) due to very high hard seed levels and to only moderate seed 
yields for most selections. This observation confirmed our feeling that 
as a rule medics should be cropped in the second year so that the high 
hardseed level does not result in poor second year pasture density. 
Nodulation was assessed by Mr J. Howieson of Plant Pathology Branch and 
was considered to be excellent for ~· murex for all sites (pH (1:5 soil 
water) ranged from 5.4 (3 sites) to greater than 6.0 (2 sites)). Circle 
Valley and Tornafield medic had much poorer nodulation at most sites, 
especially sites that were either lower pH or more gravelly. 
Seed yields for 1984 are not yet available. All these sites will be 
cropped in 1985 except Meckering (cropped 1984). 
Three new sites were established in 1984 with much larger plot sizes 
(2M x 3M). Selections of~·~~'~· E2lymorpha and Ornithopus 
compressus (serradella) were compared with sub. clover. All sites were 
heavily grazed during winter and were closed up for 6 weeks in spring 
for assessment. 
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Yields are shown in Table 2. The average yield of each site was 
different due to differences in grazing intensity, moisture stress 
during spring, and the presence of other species. Adjustments to the 
yields were made (as shown in the Table) and an average corrected yield 
for each variety was then calculated. 
• 
I 
Table 4: Persistence and productivity of Medicago ~~ and serradella 
Spring yields 1984 (closed for 6 weeks) kg/ha 
Rank Variety Species+ Average Actual yield 
corrected A. River Dinn. s. Stirlings Average 
yield* 
l DP4 0 5321 6127 4122 5550 5266 
2 GM065.2 0 4858 5947 3567 4957 4823 
3 Karridale s 4383 0 0 5892 5892 
4 CPI 47250 0 4244 5120 2840 4945 4301 
5 GT046 0 4242 4827 3017 5005 4283 
6 SAD 6547 MM 4131 3620 3852 4622 4031 
7 DP6 0 4105 4497 3022 4887 4135 
8 Dalkeith s 4052 4052 0 0 4052 
9 Seaton Park s 3969 3597 3135 0 3366 
• 10 Dinninup s 3933 0 2840 0 2840 11 Enfield s 3929 0 0 5282 5282 12 Daliak s 3916 3915 0 0 3915 13 CD64.ll.l MM 3900 3677 3107 5002 3928 
14 Junee s 3887 4257 2477 5342 4025 
15 SAD 10571 MM 3801 3095 2900 5770 3921 
16 SAD 6549 MM 3797 3755 0 5162 4458 
17 CD146. l MM 3773 3305 2905 5367 3859 
18 CD50.3 MM 3732 3575 2965 4725 3755 
19 4991 MP 3721 0 2687 0 2687 
20 Green Range s 3705 0 2527 5257 3892 
21 Esperance s 3676 0 0 4952 4942 
22 CD67.7.2 MM 3642 3602 2775 4680 3685 
23 SAD 6546 MM 3578 3255 2885 4685 3608 
24 CD64.4.l MM 3487 2947 2730 5020 3565 
25 SAD 6545 MM 3428 2920 0 5292 4106 
26 5655 MM 3410 3565 2085 5080 3576 
27 CD99.2.2 MM 3373 3357 2507 4425 3429 
28 SAD 10069 MM 3371 3955 1995 4567 3505 
29 SAD 2524 MM 3344 0 2415 0 2415 
' 
30 CD33.l MM 3341 3152 2300 4957 3469 
31 CD33.ll MM 3192 3225 2060 4705 3330 
32 5320 MM 3141 2840 2460 4270 3190 
33 3172 MM 3140 3622 1857 4340 3273 
34 SAD 3494 MP 3021 2620 0 4602 3611 
35 4977 MP 2980 0 2152 0 2152 
36 4980 MP 2967 3022 2060 4070 3050 
37 Circle Valley MP 2741 2520 1777 4360 2885 
38 8840.2.1.1 s 1920 1920 0 0 1920 
39 4986.0l MP 1824 0 1317 0 1317 
+ O = Ornithopus compressus (serradella); s = Trifolium subterraneum; 
MM = Medicago ~~; MP = !edicago _EQlymorpha 
Site average yields : South Stirlings 4926 kg/ha 
Arthur River 3663 kg/ha 
Dinninup 2645 kg/ha 
* Corr. factor = Dinninup x 1.385 
South Stirlings x 0.744 
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The new early maturing and mid season serradella selections performed most 
impressively and five of the top seven yielders were serradellas. The 
polymorpha selections grew very poorly and all except one (4991) were in the 
bottom six when ranked for yield. These sites were fairly acid {pH 1:5 
soil/water 4.9-5.2) and this appeared to be too acid for !· £Olymorpha. 
!· murex on the other hand grew well, was dark green and healthy throughout 
the year, and produced well in spring. This and other evidence shows 
conclusively that !• murex inoculated with a rhizobium collected on !• ~ 
in Sardinia (419) can be highly productive in acid soils and can tolerate much 
more acid conditions than other medics. 
Seed yields from these three sites are shown in Table 5. 
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Table 5: Persistence and productivity of Medicago ~~ and serradella 
Seed yields 1984 - kg/ha 
Average Arthur South 
Rank Variety Species yield River Dinninup Stir lings 
1 Dalkeith s 597 597 0 0 
2 Esperance s 535 0 0 535 
3 Daliak s 472 472 0 0 
4 4980 MP 411 334 398 503 
5 Karridale s 376 0 0 376 
6 Green Range s 362 0 227 497 
7 Junee s 350 59 540 452 
8 Seaton Park s 321 232 410 0 
9 8840. 2.1.1 s 302 302 0 0 
10 SAD 10571 MM 283 37 284 529 
11 4977 MP 283 0 293 0 • 12 Dinninup s 275 0 275 0 13 Circle Valley MP 268 86 165 554 14 Enfield s 254 0 0 254 
15 CD67.7.2 MM 242 5 325 398 
16 SAD 6545 MM 239 23 0 455 
17 CD64.ll.l MM 233 23 322 356 
18 5655 MM 224 19 259 396 
19 CD33.l MM 208 13 339 274 
20 C0146. l MM 205 22 238 355 
21 4991 MP 202 0 202 0 
22 SAD 3494 MP 200 31 0 369 
23 SAO 6546 MM 191 25 247 301 
24 C099.2.2 MM 188 17 232 317 
25 SAD 10069 MM 187 32 151 378 
26 SAD 2524 MM 184 0 184 0 
27 SAD 6547 MM 175 3 173 350 
28 GM065.2 0 153 72 279 110 
29 4986.01 MP 152 0 152 0 
30 C064.4.l MM 145 5 254 176 
' 
31 5320 MM 143 125 96 210 
32 CD33.ll MM 135 21 200 186 
33 CPI47250 0 132 49 249 99 
34 CD50.3 MM 129 7 172 208 
35 GT046 0 128 62 190 133 
36 OP4 0 112 64 123 150 
37 DP6 0 95 46 135 106 
38 3172 MM 82 29 118 100 
39 SAO 6549 MM 59 18 0 101 
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Arthur River, and to a lesser extent, Dinninup experienced an extremely dry 
spring. Seed yields at Arthur River were very low for all species except for 
early maturing sub. clovers (Dalkeith and Daliak in particular). All the 
serradella varieties set less than 100 kg/ha of seed at this site in spite of 
being the top producers in spring. Again, the very high dry matter production 
would have induced more moisture stress than on less productive plots. None 
of the !· !~ selections set over 100 kg/ha except for 5320 (125 kg/ha). 
Seed yields at both Dinninup and South Stirlings ranged from over 500 kg/ha to 
less than 100 kg/ha. All species except the serradellas had some varieties 
among the top yielders. The reason for the low yields and harvest index of 
the serradella lines is not known. 
These three sites will be cropped in 1985 after regeneration density and 
nodulation assessments are taken. 
Grazing experiment 
Sheep were removed from the plots on 12 March 1984 because the sub. clover and 
Circle Valley plots were eaten out and could not have carried stock till the • 
break of season. The ~· murex plot still had dry feed remaining and the sheep 
were heavier (see Figure 1). The same sheep were replaced on the plots on 30 
May and have remained there since. 
Sheep bodyweights are shown in Figure l. The Circle Valley sheep had lower 
body weights throughout 1984 which was a reflection of the low level of Circle 
Valley in the plot. Sub and murex sheep had similar body weights throughout 
the growing season but from late spring the ~· !~ sheep gained weight 
faster and in mid January at shearing were 8.85 kg/head heavier than sheep on 
sub. clover and 11.30 kg/head heavier than those on Circle Valley. This is 
the same pattern of weight gain as in the previous year although the 
difference is greater (5.0 kg/head in 1983). It is obviously due to the 
extended period of green feed provided by ~· ~ plus possibly a difference 
in feed quality in early summer. 
The bodyweight differences occurred in spite of only about 30% of the legume 
present being !• murex. (This is due to the high hard seed level resulting in 
lower second year germination than with sub. clover). 
Actual changes in the percentage legume on the two medic plots are shown in 
Table 6. Both plots experienced a decline throughout the growing season but 
this was more pronounced on the Circle Valley plot. It is impossible to say 
whether the decline in the proportion of medic on offer is due to higher 
consumption of the medic by sheep or to lower productivity of the medic. 
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Table 6: Proportion of medic in medic/sub. clover plots at Kojonup in 1984 
(% medic) 
Time 
Seed set (December 1983) 
Seed after grazing (March 1984) 
Germination (May) 
Spring (October) 
(feed on offer) 
!!· murex 
plot 
73% 
59% 
36% 
24% 
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Circle Valley Basis of 
plot calculation 
65% Weight 
48% Weight 
32% Plant no. 
12% Dry weight 
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Wool weights were similar for the !• ~~ and sub. clover plots but the 
Circle Valley plot was 0.5 kg/hd lower - a reflection of the lower body 
weights throughout the year. Actual greasy wool weights (average of 10 sheep) 
were:- !• ~ 6.57 kg 
Sub. clover 6.44 kg 
Circle Valley 6.06 kg 
This experiment will be cropped in 1985 after measuring regeneration density • 
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